
Figure 1. The geometry and nota t ion  for the crack-inclusion problem. 
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Figure 2. The effect o f  the stiffness and the relative length of  the 
inclusion on the normalized stress intensity f ac to r  k i  ( a ) ;  
am f 0 ,  U i X  = 0, 0- = 0; a / a  = 0.5, v = 0.3. YY XY 
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Figure 3. Normalized stress intensity fac tor  k i ( b ) ;  GO' # 0, D;~ = 0 = 0 aJ 
a l a  = 0.5, v = 0.3, YY XY ' 
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Figure 4. Normalized s t ress  intensity factor a t  the inclusion end y=d; 
urn # 0 ,  O i X  = urn = 0, a/a = 0.5, v = 0.3. YY XY 
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Figure 5. Normalized stress i n t e n s i t y  f a c t o r  a t  the crack t i p  x=a; aEx f 0,  
om = oc0 = 0 ,  a / a  = 0.5, v = 0.3. 
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Figure 6 .  Normalized stress intensity factor a t  the  crack t i p  x=b; u i X  # 0, 
= o- = 0 ,  a/R = 0.5, u = 0.3. 
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Figure 7. Normalized s t ress  i n t e n s i t y  f a c t o r  a t  t h e  i n c l u s i o n  end y=d; 
= om = 0, a/a = 0.5, v = 0.3. m 

XY oxx # 0, oYy 
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F i g u r e  8. Normalized stress intensi ty  f a c t o r  a t  the crack t i p  x=a=O, 
W 

ow # 0, o l x  = cs YY XY 
= 0, v = 0 .3 .  
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Figure 9. Normalized stress intensity factor at the crack tip x=b,  
# 0, a;x = trco = 0, v = 0.3, a = 0. G Y  w 
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Figure 10. Normalized stress intensity factor at the inclusion end y=d, 
# 0, qx = om = 0, v = 0.3, a = 0. co 

OYY XY 
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Figure 11. Normal ized  stress intensi ty f a c t o r s  a t  the crack tips x=a=O 
and x=b; uXx # 0, om = 0"' = 0 ,  a = 0, v = 0.3. m 
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Figure 12. N o m l i z e d s t r e s s  i n t e n s i t y  fac tor  a t  the  i n c l u s i o n  end y=d; 
uw f 0, urn = uw = 0, a = 0, v = 0.3. xx YY XY 
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Figure 13. Mode I stress in tens i ty  f a c t o r  a t  the crack t i p  x=a=-R; oyy # 0 ,  
om = 0, om = 0, e = r / 2 ,  c = 0.22, b = R ,  v = 0.3. xx XY 
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Figure 14. Mode I1 stress intensity factor a t  the crack t i p  x=a=-R; (T- YY # 
0, ozx = uw = 0, 8 = n /2 ,  c = 0.2R, b = E ,  L, = 0.3. 

XY 
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Figure  15. Stress intensity f a c t o r  a t  the inclusion end y=c; a- # 0,  
a YY 03 

= a Q )  = 0, e = ~ / 2 ,  c = 0.22, v = 0.3, b = R.  xx xy 
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Figure 16. S t r e s s  i n t e n s i t y  f a c t o r  a t  the inc lus ion  end y=d; cryy # 0, 
= = 0 , ~ = 0 . 3 ,  e = 1 ~ / 2 , c = 0 . 2 % ,  b = a = - a .  

O;X xy 
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Figure 17. Mode I stress i n t e n s i t y  factor a t  the crack t i p  x=a=-t; 
= pm = 0, e = ~ / 2 ,  u = 0.3, c = 0.21, b = E. 

XY 
OEX # 0, a;y 
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Figure  18. Mode TI stress intensity factor a t  the crack t i p  x=a=-t; 
f O , o -  = O , v = O . 3 ,  e = 1 ~ / 2 , ~ = 0 . 2 $ ,  b = a .  G x  YY XY 
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03 F i g u r e  19.  Stress intensity f a c t o r  a t  the inclusion end y = c ;  oXx # 0,  
= = 0, v = 0.3, c = 0 . 2 ~ ~  e = ~ / 2 ,  b = L = -a. 
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Figure 20. Stress i n t e n s i t y  f a c t o r  a t  the  i n c l u s i o n  end y = d; 
(ym = (yoJ = 0, v = 0.3, 8 = ~ / 2 ,  c = 0 .2a ,  b = R = -a. 
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Figure 21. Mode I stress iniensity factor a t  the crack t i p  x = a = -G; 
om f 0, = 0 = 0, e = ~ / 2 ,  v = 0.3, d-c = 22, b = E. 
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Figure 22.  Mode I1 stress  intensity factor a t  the crack t i p  x = a = - 2 ;  
# 0, 0 i x  = YY XY 

= 0, v = 0.3, e = d 2 ,  d-c = 2 1 ,  b = R. 



Figure 23. Stress intensity factor  at the inclusion end y = c; am # 0, 
a& = o l y  = 0, V =  0.3, e = ~ / 2 ,  d-c = 21,  b = R = -a. YY 



Figure 24. Stress intensity factor a t  the inclusion end y=d; 0- f 0 ,  
W = 0 = 0, v = 0 . 3 ,  8 = ~ / 2 ,  d-c = Z R ,  b = R = %. 

G X  xy 
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Figure 25. Mode I stress intensity factor a t  the crack t i p  x = a = - 2 ;  

G I x  # 0, 0- = urn = 0, v = 0.3, 8 = ~ / 2 ,  b = R, d-c = 2 1 YY XY 
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Figure 26. Mode I1 stress intensity factor a t  the crack t i p  x = a = - 2 ;  
u i x  f 0, D ; ~  = om XY = 0, v = 0.3, 8 = ~ / 2 ,  d-c = 2 ~ ,  b = R.  
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Figure 27. Stress m i n t e n s i t y  f a c t o r  a t  the i n c l u s i o n  end y = c; o l X  f 0, 
a = a a o  = 0, v = 0.3, e = ~ / 2 ,  d-c = 22, b = R = -a. 

YY XY 
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Figure 28. Stress intensity factor a t  the inclusion end y = d ;  c?‘ # 0, 
om = $‘ = 0, v = 0.3, 8 = ~ / 2 ,  d-c = 211, b = R = -a. xx 
YY xY 
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Figure 29. Normalized stress intensity f ac to r  f o r  the 
intersection problem for,which 8 = ~ / 2 ,  a = 
d/2a and y variables. klA for  a i x  # 0,  ow 

XY 

ncl usi on-crack 
0, b = 22 ,  c = 0,  - W - 0, GYY = 0. 
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Figure 30. Normalized stress intensity factor f o r  the incl usion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0 ,  b = 2 ~ ,  c = 0 ,  

= 0. d / 2 a  and y variables. k Z A ,  Dm xx = 0, 0- = 
XY YY 
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Figure 31. Normalized stress intensity factor for the inclusion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0 ,  b = Za,  c = 0, 
d / 2 a  and y variables. klB , urn xx f 0. 
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Figure  32. Normalized s t ress  intensity factor for the inclusion-crack 
intersection problem for.which e = ~ / 2 ,  a = 0, b = 2 a ,  c = 0, 
d/2a and y variables. khB , oiX # 0. 
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Figure  33. Normalized stress intensity factor for the inclusion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0,  b = 2a ,  c = 0, 
d / 2 a  and y variables. k l D  , CS& = 0. 
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Figure 34. Normalized s t ress  i n t e n s i t y  f a c t o r  f o r  t he  inc lus ion- crack  
i n t e r s e c t i o n  problem fo r ,wh ich  e =  IT/^, a = 0, b = Za ,  c = 0, 
d / 2 a  and y var iab les .  klA , uy,, # 0. 
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Figure 35. Normalized stress intensity factor for  the inclusion-crack 
intersection problem for,which 8 = ~ / 2 ,  a = 0, b = 2 a ,  c = 0,  
d / 2 a  and y variables. k2,,, , uYy # 0. 
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Figure 36. Normal ized stress intensity factor for  the incl usion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0,  b = 22, c = 0 ,  
d/2a and y variables. klB , # 0. 
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F i  gure 37. Normal ized s t ress  intensity factor f o r  the i ncl usi  on-crack 
intersection problem for,which e = ~ / 2 ,  a = 0, b = 28, c = 
d / 2 a  and y variables. kZB , om # 0. 
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Figure 38. Normalized stress intensity factor for the inclusion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0, b = 22, c = 0, 
d/2a and y variables. k l D  , 0- # 0. YY 
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Figure 39. Normalized stress intensity factor for the incl usion-crack 
intersection problem for,which e = n/2 ,  a = 0, b = Za, c = 0, 
d/Za and y variables. k l A  , D ; ~  # 0. 
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Fi  gure 40. Normalized stress intensity factor for  the incl usion-crack 
intersection problem for,which e = ~ / 2 ,  a = 0, b = Za, c = 0, 
d/29, and y variables. kZA , a;y # 0. 



IO3 k' 
18 

___ - - __ - . - __ - - - 

Figure 41. Normalized stress intensity factor for  the inclusion-crack 
intersection problem for,which e = n/2, a = 0, b = 22, c = 0, 
d/2a and y variables. k l B  , cr& # 0. 
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Figure 42. Normalized stress in t ens i t y  factor for the inclusion-crack 
intersection problem for,which m e = ~ / 2 ,  a = 0, b = 2a,  c = 0,  
d / 2 a  and y variables. keB , oxy # 0. 
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Figure 43. Normalized stress intensity factor for the inclusion-crack 
intersection problem for,which e = r/2, a = 0, b = 22,  c = 0, 
d/2a and y variables. k l D  , o i Y  # 0. 


